In the low lands south of Maracaibo Lake people drink an infusion of Aristolochia odoratissima leaves to treat snakebites. A preliminary study was made to determine the toxicity of the venom used. A dose of 16 mg/kg produced 100% mortality in 30 min. To test the efficacy of the plant, doses of 60, 40, 30, and 20 mL of A. odoratissima aqueous extract obtained from 30 g of leaves in 150 mL of water, were given to 4 groups of 40 mice 96 hours before i.p. injection of Bothrops atrox venom. It was observed that animals that received orally the higher doses of plant extract (60 and 40 mL) protected against the highest dose of venom (16 mg/kg) since mortality descended from 100% to 80%. On the other hand when the aqueous extract was given i.p., no favorable effects were observed. Extraction of dried roots with pentane and leaves with hexane permitted to isolate the lignan (-)-cubebin. Aristolochic acid I was obtained by extraction with EtOH.
INTRODUCTION
Snake bite poisoning is a severe problem in rural zones of Venezuela because of distance from populated centers where suitable medical treatment can be found. About 90 people die annually in Venezuela but the real figure is probably higher since deaths in rural areas are sometimes not reported. The unavailability of anti-ophidian serum has obliged the peasant population to depend on remedies from plant sources to treat snake bites. Such case is found in the humid low lands south of Maracaibo lake where peasants use an infusion from the aerial parts of Aristolochia odoratissima L. (Gonzalez, 1990) . This runner, which grows in banana plantations, as a weed is known as "yerba de mato". The "mato" (Tupinanbis teguixin) is a saurian that belongs to the Teridae family and feeds on small rodents and snakes. According to the inhabitants of the zone if the lizard is bitten by a snake it dies, unless it swallows leaves of A. odoratissima. We have not been able to prove this assertion but such is the origin of the use of this plant as an antiophidian remedy. Aristolochia species have been reported for its use against snake bite. Such is the case of Virginia snakeroot (A. serpentaria). Most Aristolochia species studied have been found to contain aristolochic acid which forms, according to Vishwanath et al. (1987) , a 1:1 complex with phospholipase A 2 acting as a non-competitive inhibitor of the enzyme. The essential oil of A. odoratissima has been studied (Usubillaga et al., 2001) , it was found to contain 72.6% of sesquiterpenes and germacrene D was found to be the most abundant (16.3%) one.
MATERIALS AND METHODS

General Experimental Procedures
Melting points were determined on a Fisher-Johns melting point apparatus and are uncorrected. Mass spectra were measured in a Hewlett Packard 5973 MSD system. NMR spectra were recorded with a Bruker Avance 400 MHz instrument.
Plant Material
Aerial parts of Aristolochia odoratissima L. were collected at a banana plantation near Capazón, South of Maracaibo Lake. For animal tests 30 g of fresh leaves were crushed and macerated with 150 mL of distilled water during 2 hours. The filtrate was used to prepare different dilutions. Roots (650 g) after three days air drying were ground for phytochemical study, and leaves (500 g) were dried at 45°C and ground for the same purpose.
Isolation and Identification of (-)-cubebin
Ground roots were treated with n-pentane at room temperature overnight. The pentane extract was concentrated at half its volume and let in the refrigerator. A precipitate formed which was filtered and crystallized from CHCl 3 :hexane. The crystals (140 mg) were recrystallized from pentane to yield colorless needles, mp 130-133°C, of (-)-cubebin (1, Ishiguro, 1936 .62 (2H, m, H-6' and H-6"), 6.47 (2H, s, H-2'and H-2"), 5.88 (4H, s, OCH 2 O x 2), 5.12 (1H, d, H-2), 3.90 (1H, t, H-51a), 3.72 (1H, t, H-5b), 2.64 (4H, m, H-7'and H-7"), 2.09 (1H, m, H-4), 2.06 (1H, m, H-3). Leaves were extracted with hexane in a sohxlet. The extract was treated with active carbon, filtered through a silica gel column, concentrated and kept in the refrigerator. A solid was obtained which was crystallized from CHCl 3 :hexane to yield 12 mg of (-)-cubebin.
Isolation and Identification of Aristolochic Acid I
After extraction of (-)-cubebin the roots were air dried and extracted three times with EtOH. The ethanolic extract was concentrated to a sirup, suspended in H 2 O, and treated according to Priestab (1987 . The leaves previously extracted with hexane were extracted with ethanol and treated as described above to obtain 35 mg of aristolochic acid I.
Animals
Four to six weeks old male and female C57BL/6 albino mice from the Bioterium of the University of Los Andes were used. The mice had a body weight of 18-23 g and were taken to the laboratory at least 24 hours before starting the experiments.
Toxicity Tests 1. Preliminary Test.
To determine the activity of the venom used (Bothrops atrox lot. 32H0032, Sigma Chemicals,USA) 60 mice were used. They were divided into six groups of ten mice each. The mice received intraperitoneously the following venom doses: 2, 4, 8, 16, 32, and 64 mg/kg. After injection of venom the mice were observed and maintained in the laboratory with food and water. After 24 hours the number of death animals in each group was counted and per cent mortality calculated. Since a venom dose of 16 mg/kg caused 100% mortality within 30 minutes doses of 2, 4, 8, and 16 mg/kg were selected for this study. 2. Acute Toxicity. Venom doses of 2, 4, 8, and 16 mg/kg were administered to four groups of ten mice each. The mice were closely observed during 4 hours and maintained in the laboratory with food and water. After 24 hours the % mortality was calculated. 3. Toxicity in Mice Protected Intraperitoneously. For this study seven groups of 40 mice each were used. Each group was subdivided in four groups of ten mice and each group was located in different cage. The first group of 40 mice was taken as control group to test the innocuousness of the extract. The second group of 40 mice was taken as a control group to test the toxicity of the snake venom used. Doses of 2, 4, 8, and 16 mg/kg were injected i.p. for this purpuse. Groups 3, 4, 5, 6, and 7 received aqueous extract of A. odoratissima at different concentrations trying to keep the volume of i.p. injection constant at 0.2 mL. The different dilutions prepared in saline solution were 1:500, 1:100, 1:80, 1:40, and 1:20. The mice of each group was injected i.p. the corresponding dose of venom 30 minutes after receiving i.p. the saline solution of plant extract. 4. Toxicity Studies on Mice Protected Orally. For this experiment five groups of 40 mice were used. Four of these groups received during 96 hours previous to the experiment 60, 40, 30, and 20 mL of A. odoratissima aqueous extract, diluted in 250 mL of drinking water, as a complement to their normal food. The fifth group was used as control and received standard drinking water and food. After 96 hours the volume of water that had been used by each group of mice was recorded. The five groups were subdivided in groups of ten mice each to perform on them the acute toxicity test described above.
RESULTS AND DISCUSSION
The structural formulas of (-)-cubebin (1) and aristolochic acid I (2) are shown in Fig. 1 . The physical properties (mp, mass, and 1 H-RMN spectra) of both compounds agree with those published in the literature (Battersbee et al., 1969; Kupchan and Merianos, 1968; Zhong-Liang and Da-Yuan, 1987) . (-)-Cubebin is a lignan, which is plentiful in coniferae, but it also occurs in the wood, roots, and resins of plants belonging to several families. On the other hand aristolochic acid I and derivatives have been found only among plants of the Aristolochiaceae family. It has been reported as a potential tumor inhibitor (Kupchan and Doskotsch, 1962 ) .
Results of biological tests are shown in Tables 1 and 2 . Data were evaluated statistically using the test of Lichfield and Wilcoxon, which showed an acceptable correlation. When a variance analysis and the Newman-Keuls test were applied to the observed mortality differences, they were not found to be statistically significant. Table 1 shows the mortality observed in mice protected i.p. with A. odoratissima aqueous extract in comparison with the group of animals that were not protected (control group). No favorable change was observed. Table 2 shows the mice mortality observed upon i.p. administration of increasing doses of snake venom to animals protected with different amounts of extract ingested orally. On inspection of this table a reduction of mortality to 80% was observed on those animals that received the most concentrated solution (60:250). It was also observed that the LD 50 increased from 13.4 to 19.5 mg/kg. The mice that received 40 mL of extract diluted to 250 mL of total volume of drinking water, were also protected against the highest dose of venom, and the LD 50 dose increased to 16 mg/kg.
These toxicity studies showed that the aqueous extract of A. odoratissima did protect the mice against the lethal effects of Bothrops atrox venom. Nevertheless, protection was only observed at higher doses of venom (8 and 16 mg/kg), without modifying the values at the lower doses. The changes induced by the aqueous extract were evident, not only because a lower mortality rate was observed, but an increase in the latency period of the venom was evident. Animals that were not protected died within a 10 minute span after venom administration; on the other hand on protected animals the toxic effects started to be evident 4 hours later and the total number of death mice in a 24 hour period was lower. In spite of these observations, a variance analysis performed to demonstrate the statistical significance of the difference in mortality rate observed on the animals protected orally with the aqueous extract indicated that such mortality difference was not significant.
Since the aqueous extract of A. odoratissima was more effective taken orally than administered i.p., results observed in this study lead to think that some water soluble metabolites of A. odoratissima are probably transformed in the digestive tract of the animals leading to the formation of an anti-ophidian compound. In this study a change on the activity of the venom was in fact observed when mice were protected orally with the aqueous extract, but a true anti-ophidian effect was not demonstrated because results were not statistically significant. Nevertheless the observed changes on the effect of Bothrops atrox venom indicates that further studies on this plant should be made. Figures Fig. 1 . Structure of (-)-cubebin (1) and aristolochic acid I (2). 
Tables
